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Foreword

ISO (the International Organization for Standardization) and |IEC (the International Electrotechnical

technol

Internatjonal Standards are drafted in accordance with the rules given in the ISO/IEC Directives;-Part 2.

The ma3

Standarlds adopted by the joint technical committee are circulated to national bodies for yoting. Publication ag

an Inter

In exce
that wh
publish
every fi

ISO/IEQ

Subconpmittee SC 36, Information technology for learning, education and training.

ical committees collaborate in fields of mutual interest. Other international organizations, governmenta

n-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
bgy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

in task of the joint technical committee is to prepare International Standards. Draft Internationa
hational Standard requires approval by at least 75 % of the national bodies casting a vote.

btional circumstances, when the joint technical committee has collectédydata of a different kind from
ch is normally published as an International Standard (“state of the art®, for example), it may decide tg
a Technical Report. A Technical Report is entirely informative in,nature and shall be subject to review
e years in the same manner as an International Standard.

TR 29127 was prepared by Technical Committeex\ISO/IEC JTC 1, Information technology.
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Introduction

Learning, Education and Training (LET) in the context of multilingual cultures on a local and global scale can

be problematic, especially when learners are proficient in only one language. One of the multilingual p
nal ET environment is how to query | ET materials when the requestor cannot understand or is not p

roblems
oficient

n the language of the material available.

FFor example, how does a person who is proficient in French search for, find, and readily understan
| ET materials in Arabic, if the person is not proficient in Arabic? One solution can be found.in\a‘proceq
the Semantic Reverse Query Expander (SRQE). Based on components such as languagé ontolog
SRQE process utilizes Java 2 Platform, Enterprise Edition (J2EE) (J2EE)"1) servicescthat can take a
pne language (source language), expand the term conceptually, translate the expandéd terms (into
anguage), and perform a query on a targeted foreign language document set. Réturns are translated
anguage of the requestor. This Technical Report identifies an existing process and architecture used
foreign language text files.

Technologies and ontologies (i.e. thesauri) for undertaking this kindCef matching and expansion o
have been available for some time (e.g. the work of CYC Corp, Global' WordNet, Global WordGrid).
essons have been learned about what such technologies can and‘cannot accomplish. This Technica
does not discuss these pre-existing technologies, or describe-tlie improvement or change that the p
process presented might represent. A particular approach (theory and practice) with respect to the cq
difficulties experienced in regard to multilingual equivalengies and translation are presented in Annex
Technical Report.

n Clause 3 of this Technical Report, an implementation of the SRQE process is described in
environment to help clarify the architecture described in Clause 4. Annex A contains possible link
SO/IEC JTC 1, SC 36 projects and future areas’of study.

The International Organization for Standardization (ISO) and the International Electrotechnical Comj
IEC) draw attention to the fact that (bis claimed that the process described in this Technical Rep
nvolve the use of patents. ISO and IEC take no position concerning the evidence, validity and scope
patent rights.

The holders of these patentirights have assured ISO and the IEC that they are willing to grant a free o
icense to an unrestricted~humber of applicants on a worldwide, non-discriminatory basis and und
reasonable terms and-conditions to make, use, and sell implementations of the process containeqg
Technical Reportn.this respect, the statements of the holders of these patent rights are registered
and IEC. Information may be obtained from the companies listed below.

Raytheon‘Company
Phillip:Berestecki

ntéllectual Property and Licensing
70’ Winter Street

d digital
s called
ies, the
term in
a target
into the
0 query

beration
aluable

Report
roposed
ntext of
C of this

a web
ages to

mission
ort may
Of these

charge
Br other
in this
vith ISO

Waltham, Massachusetts 02451-1449
USA

NOTE 1 This Technical Report refers to one particular process or approach for performing reverse semantic
there are other approaches and processes that could be developed for these same purposes.

queries;

NOTE 2  The process is not dependent on particular database software, protocols, or data sets. Specific components

used in the process are an implementation decision.

1) A widely used platform for server programming in the Java programming language.
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TECHNICAL REPORT ISO/IEC TR 29127:2011(E)

Information technology — System Process and Architecture for

Multilingual Semantic Reverse Query Expansion

1 Scope
This Technical Report identifies an example of a system-based process to index, query, translg

earners in learning, education, and training areas to effectively find and share documents on a global

2 Terms and definitions
For the purposes of this document, the following terms and definitions-apply.

NOTE For this Technical Report, the following terms and definitions ‘are not considered to be normative.
nformative, and apply only within the context of this Technical Report.

2.1
coordinate term
words that have the same hypernym

FXAMPLE Boat, yacht, and shrimper, all have the same hypernym, ship.
NOTE Adapted from ISO 1087-1:2000, definition 3.2.19.

R.2
entity extraction
process that seeks to locate, classify, and tag atomic elements in text into predefined categories

EXAMPLE Names of~persons, organizations, locations, expressions of times, quantities, monetary|
percentages, etc.

.3

hypernym

superordinate-concept

word that,is\more generic or broad than another given word

NOTE Another term for a hypernym is a superordinate concept.

te, and

mmanage components used in querying and translating documents in multiple foreign‘languages, ¢nabling

scale.

hey are

values,

NOTE 2 Adapted from ISO 1087-1:2000, definition 3.2.13.

24

hyponym

subordinate concept

word that is more specific than another given term

NOTE 1 Another term for hyponym is a subordinate concept.

NOTE 2  Adapted from ISO 1087-1:2000, definition 3.2.14.

© ISO/IEC 2011 — All rights reserved
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25
Java servlet
Java programming language objects that dynamically process requests and construct responses

2.6
meronym
constituent part of, or a member of, something

EXAMPLE “Winchester Cathedral” is a meronym of “Church of England”.

27
nomindlization
use of 4 verb or an adjective as a noun with or without morphological transformation, so that the word ¢an now
act as tihe head of a noun phrase

2.8
word s¢nse
(linguisfcs) one of the meanings of a word

NOTE A dictionary may have over 50 different meanings of the word “play”, with each{of these having a differen
meaning| based on the context of the word usage in a sentence.

EXAMPLE We went to see the play Romeo and Juliet at the theater.

The children went out to play in the park.

3 Example SRQE Implementation

This clguse provides an implemented example of the SRQE process. The simplistic example of the SRQE
ntation illustrates a sequence of actions between a learner and the system. The example provided is

a cross lingual query on documents«ir’ a number of languages, and translate the documents into the
native language. The learner can’ optionally access a map of the locations listed in the text files

ser Interface (Ul)..The SRQE process flow is illustrated below in Figure 1. The SRQE process is 4
achine interactive process to perform cross-lingual queries. Human inputs are shown in the whitg
box abdve the green.arrow. Java servlet functions are shown below the green arrow. A UML diagram showing
the Java servlets inta-green box are linked to functions in the white box.

Enter Jndlependent@uery Parameters  Select Relevant Senses  Select Relevart MNyms Select "Good" Transkations Select Resut
To View Display
‘I? JL Tr J_L ? JL ﬁMHHH Translated
> Result & Entities
:ll:f‘ln'rtializ Appligation Fetriewve Wiord Senses Eetrieve by TranslateReverse Translste Cuery Selected Repositories  Retrieve Translated
ElECTed Ty e For selected Terms T EATacted T
£ services
(9 GetMenuBarDataService (O GetSensesService (€] GethymsService (5 GetTranslatedwordsService | [(9 SearchService (8 GetSearchResultTextService
4 Members » 4 Members »» 4 Members » 5 Members & Members » & Members 2

g Classes »»

Figure 1 — SRQE Process Flow
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3.1 Initialization of the User Interface

The user interface application is accessed by URL. The GetMenuBarDataService initializes the user interface
application providing the repositories available and in what languages the repositories are in. The user
interface application is shown in Figure 2. The GetMenuBarDataService builds the menus and menu choices
in the user interface. This includes 1. Enter word to be translated, 2. Select Class, 3. Select Language(s), and
4. Select Sources, 5. Execute Query, the results section (blank), and the Map.

B

= http://stc-westfield.stc.us.ray.com:8080/MultilingualUlServices/swf/main.html - Microsoft Internet Explorer provided by Raytheo E]

@ convert + [ Select
i A = = = N i N . »
W 4|25 - | @ welcome to oneRTH - S... | @8 BAA-10-08-RIKA | & 02_status | < http://ste-westfield.s... -8 i - ((Peage - |G Tools ~
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4. Select Source(s) 5. Execufe query
Pry a3 i 3
b7t adies ~ O verb [ Latino Spanish [ European Spanish LN [C
¥ i BN () Keyword () Concept a P P \ Defifie Term ﬂ
[ Adjective [l simplified Chinese [ Traditional Chinese
Cancdl / Clear
[ adverb [ Japanese [ German
or [ Frencn [ tatian CoNgor? H
Access Saved Queries [ Brazilian Portuguese
~ N
SortBy: | Number i L
Show: - pe % = s |
)
Mo results found.
L T=0\
Done ‘-3 Local intranet 100% -~

Figure 2 — Initialized User Interface

NOTE 1 In this example, an Adobe Flash plug-in is required for the use of the SRQE in a browser. The user [interface
fdescribed in the example is based on Adobe Flex.

NOTE 2  The original example uses CaMel CaSe format in this instance and the instances that follow. This formatting is
retained for this reason.

© ISO/IEC 2011 — All rights reserved 3
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3.2 Select Query Parameters

The learner enters a word in “1. Enter word to be translated”. The learner selects a class of the word in “2.
Select Class”. The learner selects a language in “3. Select Language(s)”. The learner selects a source in “4.
Select Source(s)”. In this example, the learner enters Truck in “1. Enter word to be translated”. The learner
clicks on Noun in “2. Select Class”. The learner selects Arabic in “3. Select Language(s)”. The learner selects
Linguistic Data Consortium as the source in “4. Select Sources”. Figure 3 shows menu items 1 through 4 filled

in by the learner.

 http://stc-westfield.stc.us.ray.com:8080/MultilingualUIServices/swf/main.html - Microsoft Internet Explorer provided by Raytheo L][':ﬂ@

e -
@ i v || http://stc-westfield. stc.us.ray.com:8080/MultilingualulServices/ svf/main.html sl 41| | X I ‘E‘DSE
& convert | B Selact
% & [oof|a = | | £ T [ BB = v b pagdr FTools v
S5 | & welcome to oneRTN - 5... | & BAA-10-08-RIKA & 02_Status ~. http://stc-westfield.s... 1 El - |z Pagefr iS§To
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4. Select Source(s) ) SNExecute query
Traductibns 75‘”:1{ & Moun [ Arabic [ Enalish [ Mews
Er34-  Traducciones =]
@‘L = — —~ [ vern [ Latino Spanish [[] European Spanish [ Institute of War and Peace Reports
i o (®) Keyword () Concept " P P P Define Term :J
s [ adjective [ simplified Chinese [ Traditienal Chinese [ Web —
Cancel / Clear
[ Adverb [ Japanese [ German [J IRC Chat
or [ French [ talian [ Linguistic Data Consoilim H
Access Saved Queries. [ Brazilian Portuguese O video
~  w—
SortBy: || Number -
Show: -
L
Na results found
\Y
Daone \j Local intranet #100% ~
Figure 3 — Learner Inputs Menu Items 1-4
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The learner selects Define Term in Item 5 “Execute query” menu. The GetSensesService retrieves the noun
word senses for Truck, in this example, word senses are retrieved by GetSensesService from WordNet
utilizing the Java WordNet Library (JWNL). The GetSensesService returns noun word senses for truck. The
word senses for Truck is displayed in the return section of the interface. Figure 4 shows the noun word senses
for Truck returned by the GetSensesService.

= http://stc-westfield.stc.us.ray.com:8080/MultilingualUlServices/swf/main.html - Microsoft Internet Explorer provided by Raytheo E]\j
\:: - |5 http://stc-westfield.stc.us.ray.com:8080/MultilingualUIServices/swf/main.html w 42| X =

& Convert ¥ Select

I}
o

d
4

- B »
W |88 - | & welcome to oneRTN - 5. | @ BAA-10-08-RIKA ‘{é 02_Status |2 hittps/ste-westfield.s... % | ‘ - B [ Tools ~
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4, Select Source(s) e query
Traductions "a}ﬂ;ﬂ. [ Moun [ Arabic [ English [ Mews
# ‘L‘,%‘ W e —~ [ vers [ Latino Spanish [[] European Spanish [ institute of War and Peace Reparts C
gﬁ B e (®) Keyword () Concept ! P P " P eTerm h‘g‘
T on e [ adjective [ simplified Chinese [ Traditional Chinese [ web
| / Clear
[ Adverb [ Japanese [ cerman [ IRC Chat
or [ French [ italian [ Linguistic Data Consortium H
Access Saved Queries. [ erazilian Portuguese O video
g y— n
Term Definitions 2\)

—
\% | Expand Term| | | Cancel

Noun definition(s) for truck All O
[]an automotive vehicle suitable for hauling %

[] @ handeartthat has & frame with two low

Expanded Terms

Translated Terms

Dane ,&v ‘j Local intranet 4 100% -

Figure 4 — Word Senses for Truck
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3.3 Select Word Senses

The learner selects the relevant word sense for Truck. Figure 5 shows the word sense selected by the learner
“an automotive vehicle suitable for hauling”.

SR Es http://stc-westfield.stc.us.ray.com:8080/MultilingualUIS ervices/swi/main.html il [#2: [ | | Live Search T

e
@ convert ~ [Bselect
Wk [BEHEWeImme to oneRTN - s...]@ BAA-10-08-RIKA [@ 02_Status < hitp://stc-westfield.s... x] } % v B - & v [2hpage v €3 Tools v

1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4, Select Source(s)
Traductihng ’jﬂgrﬂ [ Noun [ Arabic [ English [ News
%ﬂiﬁz_‘- Traducciones O verb [ Latino spanish [ European Spanish [ Institute of War and Peace Reports
Uk exsotanigen @ Keyword O Concept
e e R e [ adjective [] simplified Chinese [ Traditienal Chinese  [] web
[ adverb [ Japanese [] zerman [1IRC Chat
o — [ French [ tatian ) Linguistic Data Consartium
(] Brazilian Portuguese [ video

Access Saved Queries

Term Dfinitions
N

Houn definition(s) for truck All

[ anal tomotive vehicle suitable for hauling

dcartthat has a frame with two low

[]aha

Expand

d Terms

O

Transla

fd Terms

~\>
\

) ]

3 %J Local intranet #100% -

O@

C) Figure 5 — Word Sense Selected

Done
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The learner selects “Expand Term” at the far right of the word sense display. The GetNymService retrieves
coordinate terms, hyponyms, nominalizations, hypernyms, and meronyms for the word sense selected. In this
example, the GetNymService retrieves expanded terms from WordNet utilizing the JWNL. Figure 6 shows the
expanded terms returned from the GetNymService.

@.\—/‘. - ‘ http://stc-westfield. ste.us.ray.com:8080/MultilingualUIServices/ swif/main.htm| V‘ 5| x | ‘
@ convert * [ Selact
E— - — = s »
w [BSI'XQWeIcnme to oneRTH - Sl@ 02_Status { hitp://stc-westfield.s... X ] I - 8 o= ~ [ Page v {0k Tools ¥
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4. Select Source(s) 5. Efecutk query
Traductions - BTIZH [ Noun [ Arabic [ English O Mews [4] .
E 71%‘ Sram Ry - [ verh [ Latino Spanish [ European Spanish [ Institute of War and Peace Reports ! C
H e g ®) Keyword () Concept s s P " Defige Term h’;‘
B TAA T Y [ Adjective [] simplified Chinese  [] Traditienal Chinese [ web / F——
Cance / Clear
[ Adverb [ Japanese [ cerman [ IRC Chat
_ [C] French [ talian [ Linguistic Data Consertium H
. . e |
Access Saved Queries [ Brazilian Poruguese [ video
( & =
Term Definitions AN
Expanded Terms —_— N\
Translate Terms Cancel
O Il
coordinate terms All hyponyms All nominalizations All hypernyms All Q&vfms All
1 40D [~ 1 articulated larry 4] O truck 1 automotive vehicle ~D anti-sway bar
| amphibian | camion | motor vehicle \6_’D bBumper
1 amphibious vehicle 1 cartransporter O roaf
| auto | dump truck ( \) ) ] stabilizer bar
7/
1 autemabile 1 dumper O tailboard
| bile | dustcart QV ] tailgate
4 R
O klocdmobile O fire engine
[] car [] fire truck: 1 N
b
O doodlebug O garbage truck
\
' four-wheel drive o N larry \>
\
O go-kart O pickup
.
golf cart pickup truck U
Ll Ll N
O golfcart ] ra
~r
hearse semi N
Ll | | Ll |\
[] maching | |[] soundtruck V|
Translated Terms ~\\
| L ) v
~ 3 ]
Done % Local intranet #100% -
Figure 6 — Expanded Terms List
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3.4 Selecting and Translating Appropriate Terms

The learner selects the terms of interest for translation and reverse translation. Terms selected are shown in
Figure 7.

(= http://stc-westfield.stc.us.ray.com:8080/Multili

://ste-wiestfield. stc.us.ray.com: 8080/ MultilingualUIServices/swif/main.htm!

@ convert - Select

—— ” — = - »
Wk IEE['IEWEICU!’HE to oneRTN - S]@ 02_Status } http://ste-westfield.s... % l I - B o=~ |2k Page ) Tools ~
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4, Select Source(s) 5. Execute query \
Traductibns iﬂgFﬂ [ Noun [ Arabic [ English [ News \
%ﬂiﬁz_‘- Traducciones O verb [ Latino spanish [ European Spanish [ Institute of War and Peace Reports
b crzotatinyen @ Keyword O Concept
e e R e [ adjective [] simplified Chinese [ Traditienal Chinese  [] web
[ adverb [ Japanese [] zerman [1IRC Chat
o — [ French [ tatian ) Linguistic Data Consartium
Accass Saved Queries [ Brazilian Poruguese [ video
4
r . 3
Term Ddfinitions &\
Expanddd Terms o~ N3
U Translate Terms Cancel
Z,
terms All hyponyms All nominalizations All hypernyms All part llleronym\\v All
[] car (4] | garbage truck = I truck | autemotive vehicle O am\rs".\-@\
I} doodebug ] larry ] motar vehicle ' K T
| four-gheel drive | pickup aof
I} go-kqrt ] pickup truck Q stabilizer bar
| golf dart ] rig 1 Q ] tailboard
I} golfcprt [] semi Q | tailgate
4
[] hearge [] sound tuck \\
1 machjine ] tip truck @
| motofcar | tipper @
1 motofcycle ] tipperlorry ®
)
| motoftruck | tippertruck '\;
! n,
[] snow plough ] tow car \ ’
[] snov P lo | tow truck O
[] truck [ ] tractor \'
v | tractortailer [v] R (')&
Translaged Terms ,'\\
\ N\ J
Done < ‘j Local intranet # 100% -
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The learner selects “Translate Terms” above and to the right of the part meronyms list. The
GetTranslatedWordService sends the terms to the appropriate translator. In this example, the terms are sent
to an Arabic word translator (LanguageWeaver). The terms translated into Arabic are reverse translated into
the original language, in this example English. The translated and reverse translated terms are returned to the
GetTranslatedWordService for display to the learner. Figure 8 shows the translated and reverse translated
terms. The terms on the far left are the terms selected from the “Expanded Term” page. The Arabic terms in
the middle are the Arabic translations of the terms on the left. The terms on the right are the reverse
translations of the Arabic terms.

75 httn Hictrowactfiald cte e rav com-R020/Multilinauall ISandrac/cuf/main himl - Micrnenft Infarnat Evnlarar nravidad b Ravthan E]':‘TJ 5]
h teowactfiald cte uc ray com:BNR0AMIEEngualllfandcac/oud/main hitml - Microsoft Intarnat Evplarar nrowvidad by Raythao

“ http://stc-westfield.stc.us.ray.com:8080/MultilingualUIServices/swf/main.html

@& convert v [ Select

— - — F »
g IBS['I@WeIcnme to oneRTN - 5... ] & 0z2_status { http://stc-westfield.s... % I I i - B | Tools =
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4. Select Source(s) ke query
Traductions ~ HI2R [+ Moun [ Arabic [ English [ Mews
%:H =8 L%‘ W e —~ [ vers [ Latino Spanish [[] European Spanish [ institute of War and Peace Reperts C
W A (#) Keyword () Concept ' ? ? ? p L ﬂ
b A g 5 [ adjective [ simplifisd Chinese [ Traditional Chinese O wek
| / Clear
[ Adverb [ Japanese [ cerman [ IRC Chat
or [[] French [ ttalian [ Linguistic Data Consertium ve fession H
Access Saved Queries [ erazilian Portuguese [ video
r { A ) \
Term Definitions O™
Expanded Terms \

Translated Terms

X
O\ Search Now/| | | Cancel

Arabic Post Translated All Q
lorry 1 dall Atruck QQ
pickup truck: | FEERIC ST The truck taken \\

Tig [] <l jdiad) rigs s\g

truck [] <lisLid) Trucks

truck [ —luald Trucks ®®

Dane ( ) N \j Local intranet 4 100% -

Figure 8 — Translated and Reverse Translated Terms
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3.5 Selecting Appropriate Translations and Executing the Query

The learner selects the appropriate terms to use in the query. Please note there are errors in the translation of
some of the terms. For example, “pickup” a type of truck was translated into Arabic as “taken”. This is an
obvious miss-translation of what was semantically intended by the learner. The learner does not select this
term for use in the query, as it would return information not useful to the learner. Also note the term “van” was
translated into Arabic as “the”. This also is not the semantic intent of the learner for the term “van”. The learner
does not select this term for use in the query, as it would return information not useful to the learner. Figure 9
shows the terms selected by the learner for the query.

= http://stc-westfield.stc.us.ray.com:8080/MultilingualUlServices/swf/main.html - Microsoft Internet Explorer provided by Raytheo QE\ <
e oL
@ - . http://stc-westfield.stc.us.ray.com:8080/MultilingualUIS ervices/swi/main.html |+ ]| X _(\ o nfe
& convert ~| Bl select AN
w |% - & welcome to oneRTN - S... | & 02_Status "'.", http://stc-westfield.s... % |_| - B o=~ |7k Page %, Tools ~ =
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4. Select Source(s) { 5. Execute query
Troauetibns - FIER & Moun [ arabic [ English O News i«
éﬂir illl"“i““"”.‘.’.“ @ kepwora O Concet O verb [ Latino Spanish [ European Spanish [ Institute of war and Peace Reportd Define Term H
Sl : [ Adjective [[J simplified Chinese [ Traditional Chinese ] Web
[ adverb [ Japanese [ zerman [ IRC Chat
or [C] French [ rtatian [ Linguistic Data Consertidm Save Session H
Access Saved Queries [ Brazilian Partuguese [ video
7 \: _I— B
Arabic Post Translated All
larr (] “aain Atruch
pickup tefick | dinlal) Lla The truck taken
rig 1 _‘da‘a.'.‘ rigs
truck | SN Trucks
truck ] =l Trucks
4
N\
)
\ Vam—a J
Done %J Local intranet #100% -+
Figure 9 — Terms Selected for Query
The leafner executes the query by selecting “Search Now” to the right of the translated and reverse translated
terms. In this‘example, the SearchService places the Arabic terms into an SQL statement and sends thg
query t@ the source, in this example, the Linguistic Data Consortium (LDC) source. The LDC source consists

of over 10,000 Arabic documents with a wide variety of topics.
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3.6 Query Returns

The query returns are sent to extractors where summary information is obtained and then translated into the
learner's language, in this example, English. The query return summary information is returned by the
SearchService for display in the interface. Return summaries are displayed in the left side of the interface,
ranked by return relevancy. Figure 10 shows the query returns ranked by relevancy.

B

= http://stc-westfield.stc.us.ray.com:8080/MultilingualUIServices/swf/main.html - Microsoft Internet Explorer provided by Raytheo g
— Close

@ A i http://stc-westfield.stc.us.ray.com:8080/MultilingualUIS ervices/swi/main.html w |43 %
o = i
w o | .. http://stc-westfield.stc.us.ray.com:8080/Mul... || B8 i - [ pade [(3 Tools ~ =
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4. Select Source(s) | 5. Execute query
Tradiuctions "E‘Hffi ¥ Noun ¥ Arabic O English [ News
@i’g‘:‘ I.I“'“E"i""“'““ ® kemword O Concet [ vert [ Latino Spanish [ Eurepean Spanish [ institute of War and Peace Reportg, Defi m

[ Adjective [] simplified Chinese [ Traditional Chinese [ wen

Cancgl / Clear
[ Adverb [[] Japanese [[] zerman [ IRC Chat

_ 0 — [ French [ tatian [ Linguistic Data Congorium Save fession H
Access Saved Queries [ Brazilian Poruguese [ video

SortBy: | Number =

Show: All -

-

:

(3

The Director of the Waorld Food
Programme, Tajikistan's that "a race with
the time being to provide food for the

LMD

The Director of the World Food
Frogramme, Tajikistan's that “a race with
the time being to provide food for the

<>

Five thousand people opposed to US
strikes on Afghanistan, which was held
after the departure of those from praying in

EImED

The “excessive speed and the loss of
cantrol of the bus ™ Egyptian authorities
sent military aircraft of aircraft, "Hercules

1 [>

“

Participated in the bombing of Al-Arkoub {4
hills and the town of Kafr Shuba during the
recent operation carried out by the Islamic |_|

Done *J Local intranet 4 100% -

Figure 10 — Query Return Summaries
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The learner selects a summary to retrieve the entire document. When the learner selects the appropriate
summary, the GetSearchResultTextService, retrieves the entire Arabic document from the source, translates

the document,

and

in this example, extracts additional

information such as

location data. The

GetSearchResultTextService returns the Arabic document, and in this example, the English translation for
display in the interface. The Arabic document the query was performed on is displayed on the left side of the
document return section. The English translation is displayed on the right side of the display. Figure 11 shows
the Arabic document and the English translation of the Arabic document.

& Convert | [ Select
A
— = - '\ »
T:? & [ ttp:// ste-westfield.stc.us.ray.com: 8080/ Mul... ] \ ﬁ - B L |-_;}Eage - ’jw
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4, Select Source(s) 5. Efegutequery
Traductifns ’EH 5] [ Moun [ Arabic [ English [ Mews
PrsF-  Traducciones . wr 3
gﬁ‘tz_ ® Keyword O Concat [ vert [[] Latino Spanish [[] European Spanish [ Institute of War and Peace Reparts v Slchinccen h‘g‘
e o [ adjective [ simplified Chinese [ Traditional Chinese [ web I
Cancel / Clear
[ Adverb [ Japanese [ cerman [ IRC Chat
or [ French [ italian [ Linguistic Data Consortium Save Session H
Access Saved Queries. [ erazilian Portuguese O video
'8
Show: [ All ‘v| English ,.U
=D0C docid="ANNZ00471015.0014" = =hl==seg id=1>Renewed sectarian violence
,ﬁ in Kano and réportsthe fall of 200 people dead =/seg=</hl==<p==seq id=2=He
returned the,spectre of communal violence in the last two days to the city of Kano
The Direftor of the Warld Food |4] Nigeria had\withessed Friday after clashes hetween |slamist demonstrators were
Programfne, Tajikistan's that “a race with protesting the American strikes against Afghanistan and the police. =/seg=<seg
the time peing to provide food for the E id=3=While speaking of the population of about the fall of 200 people dead, did not
v €ecogpiZe the police only 13 deaths, namely, the cutcome might not be realistic
\aiben'the size subversion, which reported by withesses. </seg></p=<p=<seg
_ id=4=The lastvictims fell yesterday when three people were burned in the
neighborhood of cheque, while resorts hundreds of Christians to police stations
The Direftor of the World Food |4 and barracks. =/seg==/p==p==seg id=5=Spckesman said: There are
Programine, Tajikistan's that “a race with J =5 <Seg <fD <pr=seq id=gf 5 approximately 100 people in police stations and 300 in the barracks,” he said. =/
the time peing to provide food for the E <Seg =<Seg id=6/= "_&i & 2 30054k seg==seQ id=G=According to one of the population Yusuf westward to non-
v o Muslims started fleeing since Saturday for fear of murder. </seg==seg id=7=He
Lebanese merchant Imad Fadlallah to cautious calm prevailed a.m. on Kana
b residents needed indoors because “Nobody wants to risk. =iseg==seg
id=8=People stopped going to church became Kano like a ghosttown ~. </seg==/
Five thousand people opposed to LIS E=| N <sege< <se id=0/> p==p==seg id=9=recounted a number of fugitives from the mass killing
strikes of Afghanistan, which was held G gr=ip==p> g N perpetrated by night a group of hardliners. <iseg==seg id=10=0ne said he refused
after the Pleparture of those from praying in[ 5e0> ’<segf to be named: "slaughter of people to be. <iseg=<segid=11=killed atleast 200 last
v seg ><5eg/= . night. ” </seg==seg id=12=Haowever, the police chief Yakubu Bello Oba, reiterated
thatthe number of deaths but no laterthan 12 including five of the rioters were
_ killed by police and arrested 100 others. </seg==ip==p==seg id=13=and destroyed
at leastthree churches burnt a mosgue attacked dozens of shops and some
The “excpssive speed and the loss of |4 newspaper offices. </seg=<seg id=14=Eight bodies were seen on the road in
control ofthe bus.” Egyptian authorities Sabon Gary in the northern part of Kano. </seg=</p>=<p>=seg id=15=and sent the
sent milijary aircraft of aircraft, "Hercules E Gavernment of President Olusegun Chasanjo's federal reinfarcements of saldiers
v and police from neighhouring States, Kano authorities imposed a curfew Saturday
night. =/seg=<seg id=16=They blamed local government spokesman Ibrahim was
_ a group of troublemakers” responsible for acts of violence and said they targeted
shops “Muslims and Christians alike,” and “no religious basis for what happened
Participfed in the bombing of Al-Arkoub |4 | noting that a number of attackers were heard shouting “Allah Akbar”. </seg==/
hills andfthe town of Kafr Shuba during the p==p==seq id=17=The riots cccurred after a demonstration Friday included about
recent oferation carried out by the Islamic E_ 5,000 people opposed ta US strikes on Afghanistan, which was held after the
v|vy departure of those from praying in response to the call of the Conference of the
Dane ‘j Local intranet H100% -

12

Figure 11 — Arabic Document and English Translation
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In this example, character based locations are extracted from the Arabic document. The locations are
converted to geolocation coordinates. In this example, the coordinates are sent to Yahoo maps for display
purposes. The learner can view the map and plotted locations by selecting “Show Map” located above the
English translation. Locations mentioned in the Arabic document are displayed on the map. The learner can
mouse over the plot points to view the location name. Figure 12 shows the map with locations from the Arabic
document plotted on the map. This facilities improved comprehension of the article’s place of origin or the
location where the subject of the article can be found.

= http://stc-westfield.stc.us.ray.com:8080/MultilingualUlServices/swf/main.html - Microsoft Internet Explorer provided by Raytheo E][Zl

[ S _hbtoe Ueteowactiald erc g rav com 2080 MulHlingualSenices e imain i) s Lo -
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L N = =4h ¥ »
w & | .. http://stc-wwestfield.ste.us.ray.com:8080/Mul... | | - 8 e~ (ThPage v | Tools v
1. Enter word to be translated. 2. Select Class 3. Select Language(s) 4. Select Source(s) e query
Tioguctions - Fi 2k [+ Moun [ Arabic [ English [ Mews
éﬁ o B e - [ vers [ Latino Spanish [[] European Spanish [ institute of War and Peace Refioiis I
% W A (®) Keyword (O Concept P P P ] o Term :J
b= 1 [ adjective [ simplifisd Chinese [ Traditional Chinese O wek )
| / Clear
[ Adverb [ Japanese [ cerman [ IRC Chat
_— 0 ———— [[] French [ ttalian [ Linguistic D:ata Consoftium ve fession H
Access Saved Queries [ Brazilian Portuguese [ video
~ e

SortBy: | Number -3 Show]article

Show: All -

>

The Director of the World Food
Programme, Tajikistan's that "a race with
the time being to provide food for the

<[>

The Director of the Waorld Food
Programme, Tajikistan's that "a race with
the time being to provide food for the

=

v
‘4

Five thousand people opposed to US
strikes on Afghanistan, which was held
after the departure of those from praying in

11>

“

The “excessive speed and the less of
control of the bus.” Egyptian authorities
sent military aircraft of aircraft, "Hercules

EImED

Participated in the bombing of Al-Arkoub |4 |
hills and the town of Kafr Shuba during the|_
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v
V) ZAY
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Figure 12 — Map With Plotted Locations
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4 Components and Architecture of the SRQE Process

This clause contains the basic process diagram of the SRQE process and the J2EE architecture with the Java
servlets and objects shown in a UML diagram format. The SRQE architecture is shown in Figure 13. Each of
the architecture components are described in context to the SRQE process flow.

Enter Independent Guery Parameters Zelect Relevant Senses Select Relevant Nyms Select "Good" Translstions ?e\s{ct Resut .
1 | Ciisplay
Jl;' 1? ﬂ? | > Tranzlated
> Re=ult & Entities
Initialize Application Retrieve Word Senses TranslsteReverse Translste GQuery Selected Repositories  Retrieve Translated
‘:D Retrieve Myms 5 Y Eare F) B E. E
£ services
[@ GetMenuBarDataservice | [@ Getsensesservice | [@ GethymsService | [© GetTranslatedwordsService | [ Searchervice | [@ GetSearchResultTextservice |
|4 Members » | |4 Members » ‘ |4 Mernbers » ‘ |5 Mernbers » | |6 Mernbers »» ‘ |6 Members > |
| ‘ & Classes 2
1 T T
4 search /—1—\ T AL |
1 1
0 ArticleRepository
[c] ArtideRepositoryFactary @ retrievedrticles(Yector, Vector)
=y tory(Sering) @ getlanguagesi)
© createRepository(String © getLanguages(String)
Cllenbarsas @ getSources()
@ getSources(String)
5 Members »
|G OraclearticleR epository | ‘G Autonomny ArticleRepository | ‘G GooglearticleRepoditory |
|17 Members >> | ‘ 15 Members » | ‘ 15 Members » |
(© MexidisArticleRepositary (© agaregateRepository
|15 Members > | |15 Members » |
SearchResult
25 Members 24 Members >
7
[© webresult | [ videoresult | [@ chatresut | [ articeresul: |
|4 Members >> | |4 Members >> | |19 Members > | |2 Members » |
11 Classes >
i translate | [
1T | | |
O Translator G TranslatorFactory H entityExtraction
© ez sl edi) 2 createTranslatorString, Stkng) ‘
@ translatestring(String,String, String) = B &h L © EntityExtractor
@ translatelIRL(String,String, String) 7 Memhbers » @ findEntities{String, String)
4 Members » <4 Members >
|G WTSTranslator ‘ |®' SystranTranslator | |G LanguageiieaverTranslator | |G MetacartaResults | |G MetOwlResuls | |G EntxResults |
|4 Members > ‘ |7 Members > | |9 Member 5 | |3 Members > | |3 Members > | |2 Members » |
4 Classes » 4 Classes >

Figure 13 — SRQE Process Architecture
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4.1 SRQE Process Flow

The SRQE process is a human-machine interactive process to perform cross-lingual queries. Figure 14
describes the SRQE process. Human inputs are shown in the white box above the green arrow. Java servlet
functions are shown below the green arrow. A UML diagram showing the Java servlets is in a green box
linked to functions in the white box.

Erter Independert Query Parameters  Select Relevart Senzes  Select Relevart Myms Select "Good" Translstions Select Resut
To Wiew Display
ol | et I = U— B e
T Initialize Application Retrieve Word Senses Retrieve Myms Translate/Reverse Transla{e Guery Selected Reposi‘torlﬂes Retrieve Translated S 123
Y Selected Myms For Selected Terms Result/Extracted Entities
£ services
(@ GetMenuBarDatagervice | @ GetSensesservics | @ GethymsService | [0 GetTranslatedwordsService | [@ SearchServies | [ GetSearchResultTextgetvide
4 Members ¥ 4 Mernbers *» 4 Members » 5 Mermbers *» & Members *» & Members »
g Clagpes >

Bild 14 — SRQE Process

@.2 Repositories

A repository in the SRQE prototype is a generic concept for any service'that contains indexed data thaf can be
searched and retrieved by the SRQE prototype. A current example of a foreign language text dgcument
Fepository is an Oracle database utilizing Oracle Text.

Repositories are accessed using the ArticleRepository interface. ArticleRepository objects are creajed in a
generic manner using the ArticleRepositoryFactory. Each’repository provides access to any number| of data
sources (data sources refer to the original source~@f the data before the repository indexed it) gand also
provides the languages contained in those data sources. The ArticleRepository interface and the
ArticleRepositoryFactory are shown in Figure 15;

o ArticleRepaositary

retrievedrticles(vector, Yeckor)

G ArticleRepositoryFackory .
- - - @ getlanguages()
@ createRepositoryString) | R T el
& Members » @ getsourcest)
@ getSourcesiSkring)

5 Members >

€ DacledrticleRepositary (€] Aukonory ArticleR epositary (€] GoogledrticleRepositary:
L#Members »» 15 Mermbers »» 15 Members »»

(9 MexidiadrticleRepository (9 AgaregateRepository

15 Members *» 15 Mernbers >

Figure 15 — ArticleRepository Interface and the ArticleRepository Factory

The ArticleRepository interface and the ArticleRepositoryFactory have two main functions. One function is to
provide the Ul with the sources and languages available for query for display to the learner. The
GetMenuBarDataService uses the ArticleRepository interface and the ArticleRepositoryFactory. The
repositories also provide the functionality to search the repositories based on learner approved terms and
retrieve data contained in the repositories. The SearchService uses ArticleRepository interface and the
ArticleRepositoryFactory.
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Repositories need to have a specific ArticleRepository class written. Repositories can be implemented for use

by modi

fying the search type mapping file used by the ArticleRepositoryFactory to construct the appropriate

ArticleRepository object for the search type being performed.

4.3 Terms and Results

SRQE searches are based on the premise that given a list of expanded and translated terms, a list of search
results can be obtained. The Term object encapsulates the original expanded term, the translation of that
term, and the reverse translation of that term. The Term object is used by the GetSenses, GetNymsService,

GetTrarn

The ses
terms in
the Get

44 T

The cof
original
Transla

New tra
object.
Transla

Both th
are us
Transla

slatedvVvordservice and the searchoervice.

rch results can be of any SearchResult type, depending on the type of data that matches the-search
the repositories available to be searched. The SearchResult object is used by the SearchService and
SearchResultTextService. SearchResult object and Term object are shown in Figure 16.

(9 SearchResult 9 Term
25 Members 24 Membérs »

[ [ - ] |
(9 webResult | [(9 videoResulk | (9 chatresul | |9 articleResult

4 Members 4 Members » 19 Members = 2 Members ¥

Figure 16 — SearchResult Object and Term Object

ranslators

cept of a translator is treated as a generic interface in the SRQE process architecture. Based on theg
language and the target language, the\appropriate translator object is constructed by the
orFactory.

nslation tools can easily be added.by writing a specific Translator class for the TranslatorFactory
The language pair mapping file(used by TranslatorFactory should be modified to use the new
or class for all language pairs that are best handled by the new translation tool.

b TranslatorFactory object-and the created Translator object created by the TranslatorFactory object
bd by the GetTranslationWordService, SearchService, and GetSearchResultTextService. Theg
orFactory object and-Translator object is shown in Figure 17.

(9 Translator
W translateltemsveckor)
@ translatesStringiString, Skring, String)
@ translateURL{String, Skring, String)

4 Members »

© TranslatorFactory

@ createTranslator(String, String)
7 Members »

2o

16

|

(9 WTSTranslatar | [(9 SystranTranslator (€] Languageieaver Translator

4 Members »» 7 Members ¥ 9 Members ¥

Figure 17 — TranslatorFactory Object and Translator Object
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The SRQE process has the ability to incorporate any entity extraction tool that exposes an external API. The

EntityExtractor class returns an extracted normalized Entity objects, regardless of the specific tool

used to

extract those entities. The entities are extracted from the native language text, if a tool is available to do so.
Otherwise the translated text is used for extraction. The translated entities are then returned to the client and
displayed to the learner. The GetSearchResultTextService uses the EntityExtractor object. The EntityExtractor

along with sample extractors used in a prototype is shown in Figure 18.

&' EntitvExtractor
@ FindEntities(String, Skring)
4 Members ¥

(9 MetacartaResults (9 NetowlResults (9 EntxResults

3 Members »» 3 Members »» 2 Members »»

Figure 18 — EntityExtractor.

B.6 Terminology for Query Searches

anguage to another. Additionally, there are often semantic ambiguities to be resolved. In both cas

external API. For example, in Clause 3, an example implementation of the SRQE utilizing Princeton U

ATIL

[E
& Members »

Figure 19 — JWNL Object

The SRQE process uses a terminology ontology, dictionary, knowledge base etc. to expand and seleft terms
fo include in a query. In most cross-lingual situations; there is often no word-to-word translation fjom one

¢s, term

expansion helps. The SRQE process has the abilityto incorporate any terminology repository that exppses an

hiversity

WordNet is shown. In this example impleméntation, the Java WordNet Library (JWNL) is used| by the
GetSensesService and GetNymsService, using the JWNL API. The JWNL object is shown in Figure 19.
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Annex A
(informative)

Potential Linkage to Current and Future
ISO/IEC JTC1 SC 36 Technology Areas

The System Process and Architecture for Multilingual Semantic Reverse Query Expansion for LET]
identified in this Technical Report is used to query LET materials when the requestor dogsynof
understand or is not proficient in the language of the material available. It might be useful to-identify
other gossible uses for the process and architecture identified in this Technical Report, (The below
matrix contains a list of potential linkages to current and future ISO/IEC JTC1 technelogy areas
This list is not meant to be exhaustive or definitive as information technology for LET\purposes wil
evolve |over time. The list is meant to be used as potential usage for the existing<System Procesg
and Arghitecture for Multilingual Semantic Reverse Query Expansion for LET as identified by thig
Technital Report. The Technical Report only identifies the existing process/and architecture. The
Technglogy Areas listed below are not required to utilize or incorporate the process or architecture
contained in this Technical Report.

Table A.1 — ISO/IEC JTC1 SC36 Related Technology Areas

SRQE Processes/Services

SC36 Technology Areas Linkage

Collaborative
Technologies

Entire Process/All Services Allow for querying of collaborative
logs and or metadata of
collaborative logs in multilingual

contexts.

Collaborative
Technologies

1.Entire Process/All Services Allow for semi-automated support of
semantic disambiguation and/or
translation of collaboration

ISO/IEC 19778-1 technology related data model

2.|GetSenseService
GetNymService

GetTranslatedWordService

ITLET -- Collaborative
technology-- Collaborative
workplace -- Part 1:
Collaborative Workplace
Data Model

ISO/IEC 19778-2

ITLET -- Collaborative
technology-- Collaborative
workplace -- Part 2:
Collaborative Environment
Data Model

elements and possibly their textual
values, enabling semantic mappings
of data model elements across
languages and within a language.

ISO/IEC 19778-3

ITLET -- Collaborative
technology-- Collaborative
workplace -- Part 3:
Collaborative Group Data
Model

18
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SRQE Processes/Services | SC36 Technology Areas Linkage
Entire Process/All Services Collaborative Allow for semi-automated support of
Technologies semantic disambiguation and/or

translation of collaboration
technology related data model
elements and possibly their textual
values expressed in text enabling
semantic mappings of data model

alamanta acraca

Boaaaa-an
CIoTCTS acrossanguagts—arta

within a language.

GetSenseService Metadata — In context of 1. Allow for semi:automated
mapping semantically support of'semantic
GetNymService related terms that name disambiguation and/or
metadata elements or that translation of metadata data
GetTranslatedWordService function as values elements and possibly their
Service assigned to these textual values enabling
metadata in LET semantic mappings of
implimentations. metadata elements across

languages and within a
language within LET
implementations.

2. Allow for semi-automated
support of semantic
disambiguation and/or
translation of data associated
with vocabularies and other
interrelated sets of values.

Entire or part process/All or Other ITLET activities e.g., | Allow for semi-automated support pf
some services language accessibility and | semantic disambiguation of
human interface languages in the provision of
equivalencies, multilingual equivalencies.

competencies, etc..
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Annex B
(informative)

Patent Declaration Form for SRQE Process

[Patent Statement and Licensing Declaration Form for ITU-T/ITU-R Recommendation |
ISO/IEC Deliverable

EC

Patent Statement and Licensing Declaration
for ITU-T/ITU-R Recommendation | ISO/IEC Deliverable

This declaration does not represent an actual grant of a license

Please return to the relevant organization(s) as instructed below per document type:

irector Director Secretary-General General Secretary
Telecommunication Radiocommunication Bureau International Organization for International Electrotechnical
tandardization Bureau International Telecommunication Standardization Commission
nternational Telecommunication Union 1 Chemin de la Voig?/Cretise 3 rue de Varembe
nion Place des Nations CH-1211 Geneva2Q CH-1211 Geneva 20
Flace des Nations CH-1211 Geneva 20, Switzerland Switzerland
[H-1211 Geneva 20, Switzerland Fax: +41 22 738 3430 Fax: +41 22 919 0300
$witzerland Fax: +41 22 730 5785 Email: Email:
Fax: +41 22 730 5853 Email: brmail@itu.int patent Stitements@)iso.org inmail@iec.ch

Email: tsbdir@itu.int

Patent Holder:
[{egal Name Raytheon Company
(ontact for license application:
Name &
epartment Philip P. Berestecki - Intellectual Property & Licensing Department
Address 870 Winter\Street
Waltham, JMA 02451-1449
Tel. 781.522.3039
Fox 781.522.6465
Etmail philip p berestecki@raytheon.com
URL (optional)

ocument type:

ITUT Ree. () [ JITu-R Ree. (%) [ ] 150 Deliverable (¥ [_| IEC Deliverable ()
(gleaSewreturn the form to the relevant Organization)

textortwir text (T =T RecHISOAE € Deliverable(*))(forcommorm text or twimr text; ptease
return the form to each of the three Organizations: ITU-T, ISO, IEC)
E] ISO/IEC Deliverable (*) (for ISO/IEC Deliverables, please return the form to both ISO and IEC)

(*)Number ISO/IEC 29127 (TR - Type 3)

(*)Title System Process and Architecture for Multilingual
Semantic Reverse Query Expansion for Learning,
Education, and Training (LET)
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Licensing declaration:

The Patent Holder believes that it holds granted and/or pending applications for patents, the use of which would be
required to implement the above document and hereby declares, in accordance with the Common Patent Policy for
ITU-T/ITU-R/ISO/IEC, that (check one box only):

1. The Patent Holder is prepared to grant a free of charge license to an unrestricted number of
applicants on a worldwide, non-discriminatory basis and under other reasonable terms and conditions to
make, use, and sell implementations of the above document.

4

IEC.

Also mark here Xif the Patent Holder's willingness to license is conditioned on reciprocity for_thg above
document.
Also mark here X if the Patent Holder reserves the ri ght to license on reasonablée'terms ana

conditions (but not free of charge) to applicants who are only willing to license their patent flaims,
whose use would be required to implement the above document, on reasonable terms and

conditions (but not fiee of charge).

MNeog an aleft to thao ot o ahcarnad ad o a oo . erdatl
o B - Ot -, -,

o

|:| 2 The Patent Holder is prepared to grant a license to an unrestricted number of applicants on|a
worldwide, non-discriminatory basis and on reasonable terms and conditions to make, use and sell
implementations of the above document.

Negotiations are left to the parties concerned and are performed putside the ITU-T, ITU-R, ISO, o IEC.
Also mark here __ if the Patent Holder’s willingness to license isconditioned on reciprocity for thd above

document.
[:, 3. The Patent Holder is unwilling to grant license§ ih‘accordance with provisions of either 1 ¢r 2
above.

In this case, the following information must be proyided to ITU, and is strongly desired by ISO anfl IEC,
as part of this declaration:

granted patent number or patent applicé#tion number (if pending);
- anindication of which portions of the'above document are affected;

a description of the patent claims-covering the above document.

Free of charge: The words “free of charge” do not mean that the Patent Holder is waiving all of its rights with
respect to the essential patent. Rather, {free of charge” refers to the issue of monetary compensation; i.e., that|the
Patent Holder will not seek any morietary compensation as part of the licensing arrangement (whether such
compensation is called a royalty, a one-time licensing fee, etc.). However, while the Patent Holder in this situation is
committing to not charging an§.monetary amount, the Patent Holder is still entitled to require that the implempnter
of the above document sign-alicense agreement that contains other reasonable terms and conditions such as tHose
relating to governing law, field of use, reciprocity, warranties, etc.
Reciprocity: As usedherein, the word “reciprocity” means that the Patent Holder shall only be required to licgnse
any prospective liceisee if such prospective licensee will commit to license its essential patent(s) or essential patent
claim(s) for implementation of the same above document free of charge or under reasonable terms and conditilons.

Signature:
Patent Holder Raytheon Company
Narelof authorized person F. Kinsey Haffner

_ T - - = - s ‘ ’
Signature -~ £y é/ﬁfk
Place, Date Waltham, Massachusetts -- March 20, 2009
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C.1 Introductory Notes to the ISO/IEC TR 29127 Annex C

The purpose of these “introductory notes” to Annex C is to update an original Canadian expert contribution on

linguisti

“Systenp Process and Architecture for Multilingual Semantic Reverse Query Expansion (SRQE) for.L'ET”.

The ori
project
accessi
and Re
Interfac
{See 3¢
20016 s
(2006)3

It is img
docume
in prese

Annex C
(informative)

Summary on the Issue of Language Equivalencies

C equivalencies, prepared in early 2007; and then to position it within the context of this TR on\a

pinal contribution (SC36/WG7 N080 - 2007-02-20) was prepared for the members.of WG7 and theg
bditors of what was then Part 8 of ISO/IEC 24751 {see 36N1666 for the text of the’CD} on individua
bility as one of several tools for the further development of what will now become Part 1 (Framework
ference Model) of a new multipart ISO/IEC 20016 NP “ITLET — Language.Accessibility and Human
b Equivalencies (HIEs) in e-Learning applications: Principles, Rules, and(Aftributes of Semantic Data”
N1830} The primary set of requirements governing the developmentof this new multipart ISO/IEG
tandard, and especially its Part 1, is the “UN Convention on the Rights of Persons with Disabilities?”

ortant that this contribution (and this Annex) be read with_its original context in mind as this origina
nt has only been marginally updated for this Annex C and-any discrepancies and lack of smoothness
ntation are due to this difference in contexts and purpose between the two documents.4

2 http://w

ww.un.org/disabilities

3 A key
informe
the info
individu

4 The sd

aspect of this UN Convention is it§ focus on the requirements that individuals have the right to be fully
d in order to be able to make décisions and make commitments. This requires that the semantics of
rmation presented at the hGman interface equivalent (HIE) level must be in a language that the
pl is compatible in communicating.

bpe, justification and purpese of ISO/IEC 20016 as found in 36N1830 (2009-06-01) are as follows:
Scope:

This standard- states the principles, rules, and attributes for semantic data, for specifying language
accessibility and human interface equivalents (HIEs) in e-learning applications. It is structured to be
able to-Support the requirements of applicable jurisdictional domains. Many jurisdictional domains
have \enacted legislation, regulations or policies that require equal access to education ang

information. In addition, there is the new UN Convention on Rights of Persons with Disabilities (2006)

This standard can be used in meeting these requirements.

Justification and Purpose:

The language utilized in learning, education and ftraining (LET) is determined by three key factors;
namely:

1) the language of the learner (apart from the learner wanting to learn another language);
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In addition, the focus of SC36/WG7 NO80 was to identify and analyze two approaches to language
equivalences; translation theory and indexing theory (and thesauri construction) in particular. The reason for
investigating these two approaches was that not only are they the two most prevalent means of establishing
linguistic equivalences (within a single language, or among multiple languages), but the two approaches
together analyze the multiple contexts involved in creating these equivalences. In understanding all of the
concepts used in these two approaches, one is more aware the breadth, depth and width of the subject area
concerned; which in turn helps us to provide better tools to achieve meaningful human linguistic equivalency.
The approaches discussed below not only do they deal with language at the word (or lexical level), and then
at the orthographical, phonological, morphological, and syntactic levels, but also take into account the
confnnr\o’ phrgcn, rlnrmmnnf, inter-textual and extra Iingnicfip hnnfnvfe, (n Gy inr‘luding cultural impq t) The
study of these two approaches illustrates too the various inter-relationships of all aspects of language,|i.e., the
Wwhole language system, as well as the relationships between other language systems. One aspect; however,
that is not addressed in that neither of these two approaches, nor this TR, deal with the issue of [multiple
source languages and the establishment of equivalent meaning. This is where the multipart ISO/IEC 20016
comes in. It does this by introducing the concept of “semantic equivalence”.

This Annex C aims to provide added information on the complexity of determining “linguistic equivalences”.
The aim of the SQRE is to provide a means to facilitate multilingual querying of récorded information ysing an
ppproach which entails semantic equivalency matching. Understanding some of the complexity in the field
pllows one to appreciate more fully what the SRQE has accomplished’{ The SRQE as descrihed and
presented in this TR is one of many processes (and architectures) which allow for the development of
inguistic equivalences, and it is a significant one in that it illustrates thé-ability to deal with multiple languages,
different types of contexts, and various sets of recorded information%_Clauses C.2 through C.4 below|provide
an edited version of document SC36/WG7 N0O80. Clause C.4 provides most of the “meat” for this discyssion.

This Annex C has the following Clauses:

C.1 Introductory Notes to the ISO/IEC TR 29127-“Annex C
C.2 Introduction and context of SC36/WG7,NO80

C.3 Purpose

C.4 Working notes on “language equivalency”

P) the needs of the learner with disabilities and anyone in a disabling context (this includes providing the
semantics of the contents.n.the form of a human interface equivalents (HIEs) and doing so in a sygtematic
and IT-facilitated manner), [Note: We already have both different forms of written representations of a
language as well as in.the form of symbols, glyphs, oral, pictorial, etc.]
3) the fact that the language of instruction (LOI), and thus the development of products is often governed by:
(a) general rules:governing use of an official language (or de facto language) of the jurisdictional dgmain in
which the LET takes place; or, (b) a particular law or regulation of a jurisdictional domain which periains to
use of a language for LET purposes, i.e., as a “legally recognized language (LRN)”.

The key.Objective of this standard is to support language accessibility and facilitate multilingualism ar{d do so
from. a perspective which incorporates both linguistic and nonlinguistic equivalents. Included here are
hon+written forms of communication such as oral, pictorial, etc.

Having a common IT-facilitated approach will: (1) not only (a) benefit individual users worldwide (doing so in
respect and support of cultural diversity); (b) ensure that requirements of jurisdictional domains (at whatever
level) can be supported in a very cost-effective and efficient manner; but, (2) also benefit suppliers of LET
focused products.

Multilingual communications (whatever the IT platform utilized including the Internet) is already supported by

existing technologies. Many ISO/IEC and ISO standards already exist (or are under development) whose
contents can and will be utilized building blocks and integrated for this new LET standard.
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The text below includes the complete text of the original SC36/WG7 NO80 document; however, the following
alterations were made:

e anew Clause C.1 “Introductory Notes to the Annex C” was added placing the original work in its new
context;

minor editorial and typographical changes were made;

all references to ISO/IEC 24751-8 were changed to ISO/IEC 20016

Table 2 from ISO 2788:1986 which illustrates monolingual thesauri lexical equivalencies was added;
Clause 4 “List of terms and sources” was deleted;

Clause 5 “Definitions by source™ was also deleted;

several footnotes, where applicable, were added for clarification especially where the original context
needed further explanation for the new Annex C context; and,

¢ |all the references were updated and web-based links were added, wherever applicable.

C.2 Introduction and Context of SC36/WG7 N080
The purpose and scope of the new multipart ISO/IEC 20016 is that of:

1) supporting language accessibility as a key aspect in supporting both (a) the_legal requirements of
jurigdictional domains in this area; and, (b) the user, i.e., individual, needs, client-centred approach;

2) doing so through the concept/construct of human interface equivalents (HIEs);

with the focus being on communicating the semantics (meaning) of the recorded information being
interchgnged among the individuals and facilitating the use of information technology systems in support of
the same.

As such, ISO/IEC 20016 focuses on supporting the availability, and thus the accessibility, of HIEs in whatever
languade a human being wishes to use or is capable' of using in communicating semantics through recorded
information. Thus, ISO/IEC 20016 is directed at*providing concepts and methodology as tools in support of
“semantic equivalency”.

This is quite different from “language equivalency” which is a field where extensive work has been done and
for which many international (and natienal standards) exist. Key examples here are the “thesauri” standards®.

Yet, there are many concepts,.constructs, rules, definitions, etc., in the fields of translation and indexing which
are applicable to language acgessibility and HIEs, i.e., as “building blocks” or a “bridges”.

C.3 Purpose
The pufpose_wof+this expert contribution is to bring together in a single working (and reference)

documgnt for¢SC36/WG7 and its Project Co-editors, concepts related to “language equivalency” as
found in international standards?’, and contributions to JTC1/SC committees of particular relevancy to

5 The previous Clauses 4 and 5 provided detailed working notes, definitions and information required for the
work on ISO/IEC 20016 which are superfluous to this current context and work on ISO/IEC 29127 TR.

6 The three “thesauri” standards analyzed here are 1ISO 2788:1986, ISO 5964:1985 and ANSI/NISO Z39-19 (2005).

7 The international 1ISO standards used as sources, i.e., ISO 2788 and ISO 5964, are available in both English
and French versions. For the purposes of this Annex, only the English versions have been used. This has no
bearing on the translation equivalence-based theories.
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